Highlight: Effects of fire and of clipping stems at ground level on the quantity and quality of production (current annual growth) of true mountainmahogany (Cercocarpus montanus Raf) and squaw currant (Kbes cereum Do&.) were studied. For both plant species, treatments applied during the dormant season, and especially fire treatments, were more effective in increasing production than were treatments during the growing season. Dormant season burning increased production by 200 to 900% for at least 2 years. As production increased due to treatment effects, the concentrations of crude protein, phosphorus, and calcium decreased slightly in current annual growth of squaw currant. Similar, but nonsignificant trends were noted for crude protein and phosphorus in current annual growth of true moun tainmahogany.
Browse constitutes an important, often critical portion of the winter diet of several wild ungulate species in the United States.
Browse stands may lose their value to ungulates because (1) plant succession changes species composition, Plants were treated in both seasons at one site but only in the growing season at the other. Each treatment category was replicated on five randomly selected shrubs so that 75 plants of each species were studied.
Fire treatments were applied to plants individually with a kerosene-burning flame gun. For the high-intensity treatment, the flame was applied to the plant until the bark glowed red. The entire plant was treated. For the low-intensity fire treatment, each part of the plant was treated for approximately 1 second. Eighty and 40% of the stems arising from the root collar of each plant were severed 5 cm above ground level for the high-and low-intensity clipping treatments, respectively. Production by the shrubs was estimated during winters following the 1971 and 1972 growing seasons using an average twig-weight method similar to that of Schaefer (1963) . Only sprouts or twigs longer than 1 cm were considered. A sprout is defined as a unit of current annual growth originating directly from the root crown of a plant or in the case of the clipping treatment originating from either the root crown or the remaining 5 cm of a severed stem. A twig is a unit of growth originating from older growth on a stem except as a sprout is defined on severed stems. From each shrub, samples of newly grown sprouts and twigs were collected, dried at 60" C for 48 hours, and weighed. Mean weights per sprout and per twig were calculated, then multiplied by the numbers of sprouts and twigs, respectively, on the shrub to obtain the estimated production.
Samples of 197 1 growth, collected in February and March, 1972, were analyzed for crude protein using the micro-Kjeldahl method of the Department of Animal Science, Colorado State University. Samples were also analyzed for phosphorus and calcium using the Association of Official Analytical Chemists method (Horwitz, 1970) .
Data from the 1971 growing season were analyzed by the Statistical Laboratory, Colorado State University. The 0.05 significance level was used in declaring significant differences between means.
Results and Discussion
All plants survived the first growing season after treatment. Two plants died the second growing season, for a survival rate of 98%. Both these plants were squaw currant that had been burned during the growing season.
Treatments applied during the dormant season resulted in significantly greater production than did treatments applied during the growing season (Tables 1, 2 ). This was true of both plant species and was supported by second-year data.
Fire treatments applied during the dormant season were most effective in increasing production of mountainmahogany (Table 1) . For dormant-season treatment of squaw currant, fire treatments showed little or no advantage over clipping treatments (Table 2) .
Fire treatments applied during the growing season were detrimental to production for both plant species the first year (Tables 1, 2 ). Decreased production was still evident in squaw currant the second year, although mountainmahogany appeared to have recovered. Of treatments applied during the growing season, only clipping treatments on squaw currant showed any promise for increasing production (Tables 1, 2) .
While production by control plants was greater at Site 1 than at Site 2 (Tables 1, 2) there were no significant differences between sites in the responses of shrubs to growing-season treatments.
To aid in designing future similar experiments, it is noted that the coefficient of variation of production among plants treated alike was 85% of mean production for squaw currant and 80% of mean production for mountainmahogany.
Mean crude protein concentrations were significantly greater in current annual growth of mountainmahogany (8.0%) than in squaw currant (5.6%). Mean concentrations of phosphorus and calcium were significantly greater in current annual growth of squaw currant (P, 0.23%; Ca, 0.85%) than in mountainmahogany (P, 0.20%; Ca, 0.39%). With squaw currant, crude protein, phosphorus, and calcium concentrations in current annual growth decreased slightly but significantly as production increased due to 
